A CGE microsimulation model is used to study the poverty impacts of trade liberalization in Zimbabwe. A sample of 14006 households from a 1995 household survey is individually modeled in a CGE framework. The experiment performed is a 50 percent reduction in all import tariffs. The sectors with the highest initial tariffs are the non-export agriculture sectors and the most export-intensive sectors are found in agriculture and in mining. The halving of tariffs favors export-oriented sectors, mainly in agriculture, whereas industrial sectors are hardest hit by the increased import competition. As agriculture is intensive in unskilled labor and industry is intensive in skilled labor, unskilled wages rise relative to skilled wages. The consumer prices fall and this, together with increased unskilled wages, leads to a fall in poverty. The fall in the price of manufactured food, which is consumed mainly in urban areas, coupled with the large number of unskilled workers in these urban areas, explains why poverty falls more here than in rural Zimbabwe.
Introduction
Ever since the structural adjustment program was implemented in 1991, poverty has been on the increase in Zimbabwe. This has led people to blame the reforms for causing heightened poverty in the 1990s. During the 1990s, it was difficult to pinpoint the policies which had an adverse effect on poverty and income distribution. This is because a wide range of policies were implemented, ranging from trade, to exchange rate, to monetary, to fiscal and other social policies, often at the same time. In addition, there were other exogenous shocks such as droughts that occurred during the reform period, which would have contributed to poverty. Since it is difficult to pinpoint specific policies as the culprits for the growing suffering of Zimbabweans, it is equally difficult for policy makers to react to these increasing problems. Isolating the impact of policy effects has the advantage of enabling researchers and policy makers to know how serious an impact a policy has on income distribution and poverty, thus facilitating informed policy making.
Trade policies have made up a large part of the country's policy in the nineties and have contributed significantly to changes in growth, employment and ownership of resources. These policies affect terms of trade between agriculture and industry, wages, resource ownership, prices and composition of commodities, economic performance, and employment within the economy. These issues are interlinked, and in order to get a comprehensive understanding of their effects on incomes and poverty, a general equilibrium approach is preferred in this study.
This paper aims to establish the medium to longer-term impact of a 50 percent import tariff cut on incomes and poverty in Zimbabwe. This is done using a microsimulation approach where household data is incorporated into the CGE model and simulations performed on the full data set. The rest of the paper is arranged as follows: we first discuss some key country information, then we give a brief review of the relevant literature. The next two sections discuss the model, and then the simulation results. The final section cites the study's conclusions.
Country background

Introduction
Zimbabwe became independent in 1980 after close to a century of colonisation. During most of the eighties, the government of Zimbabwe followed a system of tight import controls because of foreign currency shortages (see Elbadawi and Schmidt-Hebbel (1991) and Pakkiri and Moyo (1986) ). Approaching the end of the eighties, the tight system of controls had become progressively difficult to administer and deemed inefficient by all concerned parties. Pressure from the Bretton Woods institutions to open up trade was also mounting at that time. These reasons, coupled with the general stagnation of the economy and increasing unemployment, led to a decision by the government to adopt a World Bank/IMF supported structural adjustment program beginning in 1991.
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A major component of the structural adjustment was trade liberalisation, which involved (among other policies) tariff reduction. The two other components were macroeconomic policy reform and deregulation. A second phase of adjustment followed this programme commonly referred to as the Zimbabwe Programme for
Reconstruction and Economic Development (ZIMPREST), which aimed to extend the reforms as well as to increase assistance for the vulnerable groups. However, ZIMPREST was short-lived due to the 1997 crash of the Zimbabwe dollar and the land invasions that followed thereafter. Land reforms were accelerated between 1999 and 2002. After this period the government proceeded with reforms at a slower pace with a view to ending the reform process and starting economic restructuring.
Summary performance indicators for the period between independence and 2000 are given in Table 1 . As seen in the table, Zimbabwe's growth performance has been deteriorating over time, despite the boom in all economic sectors during the eighties. The major drivers of economic growth in the country were services and industry, as seen in Table 2 . Services and agriculture continued registering growth in 2000 while manufacturing declined. Source: World Bank (2002) Before the liberalisation period of the 1990s, tariffs were mainly used for revenue raising purposes. Other import and exchange controls then performed the functions of protecting national industries. However, after this liberalisation period started, quantitative trade restrictions were abolished, leaving tariffs to not only serve as a revenue raising instrument but also as an instrument to protect the industry and to reduce import demand.
The tariff structure adopted in 1967 was in use until 1983. In 1983, Zimbabwe adopted the Customs Co-operation Council Nomenclature which increased the number of headings which had to be allocated duty rates, from 331 items to over 5000. However, some problems of inconsistencies were encountered due to this move. In 1988 the move to the Harmonised Commodity Description and Coding System, with over 7000 headings, worsened the problem. Duty rates were raised in that year in order to meet the increased need for revenue by the government.
Between the implementation of the Economic Structural Adjustment Program (ESAP) in 1991 and 1996 there were frequent amendments to the tariff structure until it became necessary to revise the whole structure. An average tariff of 16 percent plus a surcharge of 15 percent on most goods was applied during this period, to illustrate the country's tariff situation at the time.
The new tariff structure came into effect in 1997 aimed at reducing rates and rationalising band structures, which are summarised in Table 3 . With the new tariff structure, Zimbabwe's national government also wanted to lower duties on raw materials and other inputs so as to reduce tariff evasions that had been rife before that period. Some policy reversals occurred since this time. In 1998 tariffs on luxury goods were increased, and in 2000 some tariff lines and some maximum tariff rates were reduced. In March 2001 the government raised tariffs on certain processed items that had domestically produced substitutes, such as food. However, the government reduced rates on some raw material and capital goods such as machinery simultaneously. Meanwhile, a few non-tariff barriers were established, particularly in the agricultural sector. Table 7 .9b). Manufacturing output declined since the start of the reforms. In 1990, the manufacturing sector comprised 22.8 percent of GDP. But, by the end of the ESAP period in 1996, this had declined to 20.7 percent and to 17.1 percent in 1998. During the ESAP period, overall real GDP declined by 3.8 percent. The decline in the manufacturing sector alone accounted for most of this. If it were not for positive growth in Finance and other sectors, GDP would have fallen by more than 3.8 percent. After 1994, although there was positive growth in GDP (an 11.9 percent increase up to 1998) with most sectors growing, the manufacturing sector continued its decline, as seen in Tables 1 and 2 . Bhalla et al (1999) argue that the falling share of manufacturing can be interpreted as de-industrialization rather than simply the relative shifts in sector sizes.
Tariff reform outcomes
ESAP caused a change in employment structure with agriculture and some services increasing employment and manufacturing and public services decreasing as seen in Table 4 . However, at the same time there were severe droughts that occurred in 1992 -95. Rattso and Torvik (1998 indication that poverty had increased in the nineties (PASS, 1996) . Poverty was reported to be more prevalent in rural areas; according to the study, 75 percent of households in the total poor category were rural compared to 39 percent in the urban areas (PASS, 1996) . In the communal areas, 84 percent of households were poor, followed by the resettlement areas and small-scale commercial farms with 70 percent. On the other hand, large-scale commercial farms had 57 percent of the households living in poverty, while 39 percent of urban households were poor. Table   5 shows that rural areas had the highest distribution of all classifications of poverty.
As expected, the poorest households were the unemployed, and the least poor were those that were employers (Table 6 ). Table 7 shows that the unskilled workers were the poorest. These consisted of unskilled workers in agriculture, industry and in the informal sector. By 1999 the population below the poverty line had risen to 60 percent. In this paper we investigate how far tariff reduction policies influenced income distribution and poverty in Zimbabwe during the nineties. We are interested as well in finding out how far such trade policies can be used in the future to try and influence the allocation of resources between various groups and sectors of the economy with a view to reducing poverty. The microsimulation model used allows us to comprehensively test the effects of alternative policies on income distribution and poverty in Zimbabwe.
Relevant literature review
In many developing countries, several policies are implemented Most economists conclude that there is no simple generalization about the relationship between trade liberalization and poverty, and that it is difficult to take into account all these linkages in one study. It does seem though that there is no strong evidence that trade liberalization will increase poverty or vulnerability to it, but no guarantees either that the poor will always benefit from such. These conclusions seem to suggest that such evidence from a particular country must be obtained empirically. One popular way of doing this has been to use a general -as opposed to a partial -equilibrium model. The advantage of such a methodology is that it captures the linkages that exist among various sectors, institutions, and the rest of the world.
This goes a long way in capturing, as many as possible, the links identified above.
In the past few years, the number of studies on trade liberalisation and poverty and income distribution using CGE models has increased dramatically.
Generally there are several approaches that have been used to study these issues.
The traditional method is to use an aggregated CGE model with representative households to infer changes in income distribution due to trade liberalisation. This type of analysis assumes that the households within a given group are the same and can be represented by a representative household. In such models, not much can be done in terms of poverty analysis since, by its nature, the study of poverty relies on micro data. As a result of this limitation, there have been attempts to try and pay attention to as much income distribution and poverty data as possible by greatly disaggregating the household types, (see for example Piggott and Whalley 1985) .
However, even in such studies comprehensive poverty analysis is not permitted.
In recent work, modellers have used national household survey data to incorporate all the households in a way that allows much more detailed and comprehensive poverty analysis. This suggests the use of microsimulation models, whose history dates back to Orcutt (1957) . Two different types of microsimulation models have been mainly used (see Davies, 2004 for a comprehensive survey of this literature). One type makes use of two models, a macro CGE model and a micro model, based on household data working in sequence (see Robilliard 2002) . The other type brings these two models into one model by incorporating household data into the CGE model itself (see Cogneau and Robilliard 2000, Cockburn 2001 ).
Work on trade liberalisation in CGE models has been done in Zimbabwe by, among others, 1998) , Rattso and Torvik (1998), Bautista et al (1998) , and Chitiga-Mabugu (2001) . The 
The model
The model used for this paper is of the Exter+ group of models developed by the University of Laval team. 1 The model is calibrated to a 1995 SAM for Zimbabwe, the construction of which was based on the 1991 SAM . The model has 16 production sectors and activities, eight of which are agriculture-based, 4 are in manufacturing, 1 in the mining sector, and 3 are in services, including electricity (see Table 8 ). Production uses 4 factors, skilled labour, unskilled labour, capital, and land. The total production, XS, is a nested production function, which on top is determined by a Leontief function between value-added and intermediates. The produced commodities are all sold through the market with flexible prices equilibrating the market. The factors of production are modelled in a CES function between capital and labour. In the agricultural sector, land is also included in the CES function between the composite factor (capital and labour) and land. Labour skills are modeled as a CES function between skilled and unskilled labour. The producer maximizes profits constrained by their production function, which takes into consideration the substitution possibilities between factors. Capital and land are fixed. Land is used only in agriculture.
For the factors, we use a long run closure where factors are freely mobile between sectors. We must thus interpret the results as between medium-to longterm as opposed to short-term. An analysis of poverty and inequality does justify such a longer-term perspective. The returns of these factors adjust for equilibrium.
Labour is allowed to be freely mobile, its volume is given, and wages for each skill type adjust to clear the market.
The exchange rate is taken as the numeraire. All other prices are variable.
The local price is made up of the producer price plus tax. The local import price is the 13 world price adjusted by the exchange rate and import taxes. The import price and the domestic price then form the composite price for the composite commodity. The experiment of halving import taxes will have a direct effect on the composite price.
The produced output is either sold in the domestic market or in the export market. We assume an imperfect transformation of the aggregate good into exports and domestic goods given by a Constant Elasticity of Transformation (CET) function.
Producers seek to maximize the revenue from their sales given the constraint in the transformation. They are guided by relative prices of domestic to export commodities.
The price received by producers is given in local currency after adjusting for any export taxes.
The domestic market consists of households, the government, investorsand intermediate inputs users. In the domestic market imports and domestic goods combine in a Constant Elasticity of Substitution (CES) aggregation to form a domestic composite demand commodity (Armington 1969) . International supply of imports are assumed to be perfectly elastic at the given world prices. The price in the domestic economy includes any import taxes levied. The two functional specifications, the CET and the CES functions, allow for two-way trade as well as some degree of independence in domestic prices, which reflects the situation in many countries.
There are 14006 households included in the model. These households are derived from the 1995 Poverty Assessment Study Survey. The income and expenditure data for the survey was extracted and reconciled to the SAM sectors, institutions and factors of production. Households receive income from factors of production and from transfers from the government, firms, other households and/or the rest of the world. The income is spent on payment of taxes and transfers to other institutions, on savings, and then on consumption of commodities. Average propensity to save is assumed constant, and instead an auxiliary variable that allows savings to adjust to given investment levels is included. A linear expenditure system in which the marginal budget share is fixed and each commodity has a minimum subsistence level describes consumption demand. Firms receive income from capital and transfers from other institutions. They pay taxes, save, and transfer income to other institutions, but do not consume any goods and services.
The government receives taxes from institutions, commodities, and activities.
These taxes are given as fixed ad valorem rates. Government expenditure is on commodities and on transfers to other institutions, with transfers to households being 14 fixed. The government expenditure is fixed and a compensatory tax by means of a direct tax is instituted. Total investment is fixed (in volume), so as to enable poverty comparisons before and after simulations, and the current account balance is fixed so that there is no 'free lunch' from international resources. The Walrasian square model is solved as a system of simultaneous non linear equations.
Simulation results
The simulation conducted is a halving of all import tariffs. The first effect of the simulation is that it will lower import prices. We expect that this will make imports more attractive than locally produced commodities. The lower prices of imports and the reduced local demand are likely to lead to reduced prices in most other sectors.
As most prices also fall in the economy, we expect that exports become more attractive for those sectors that are export-oriented. The policy is thus likely to lead to a switch in the production structure of the economy. This would lead to a change in factor demand as well as in their remuneration. The export oriented sectors are likely to benefit, thus also benefiting those factors that are used intensively in their production. The reduced sectoral prices will benefit all consumers as it makes possible increased consumption. The income effects through factors of production as well as the price effects ultimately determine what happens to poverty in the economy. For poverty, it will be important to see what happens to the prices of food and the factors on which the poor rely on the most for income.
The sectoral and macro results of this experiment are presented first. The data in Table 9 show various base year statistics useful for understanding the results.
We see, for example, that the sector 'all other manufacturing' has the largest share of imports while tobacco has the largest share of exports. Most agricultural goods are exported with almost all tobacco, tea and coffee being exported. We also see that the largest contribution to value added is from the tertiary sector, followed by the industrial sector, and then the primary sectors. Table 9 also shows various base case sectoral shares of imports, exports and total output. Figure 1 shows that three of the agricultural sectors were subjected to tariffs as well as all tradable manufacturing and mining, and private services. We therefore expect these sectors to be directly affected by the fall in the price of imports. The effect of the experiment is to reduce all import prices in local currency by an overall 5.5 percent. Figure 1 shows that the sectoral import price effect is related to the initial tariff as expected: The higher the initial tariff, the higher the price fall. Table 10 gives a summary of the main sectoral price effects of the simulation. The fall in import prices encourages consumption of imported substitutes at the expense of domestic goods. The main beneficiaries in increased imports are the sectors that 16 had previously high protection (such as horticulture) which now increased imports by 16.6 percent. Grain too also increases imports substantially by 9.6 percent as seen in Table 11 . This induces a fall in most sectoral prices in the domestic sector. Output falls in most sectors.
To compensate for the increase in imports, exports have to increase and agriculture sectors benefit from this. At the same time, the result of reduced domestic prices against fixed export prices is that the export market becomes more competitive than the local market. All previously major exporters, such as tobacco and cotton, some manufacturing, mining and private services, increase their exports.
As a result, value added increases primarily in the export-oriented sectors, not in the other non-benefiting sectors. However, grain agriculture, which is not mainly an export crop, does not benefit and its price increases slightly as resources move to the export agriculture sectors. This effect is likely to work against rural poor households who mainly consume this commodity.
The factors used intensively in the export oriented sectors benefit while those in the other sectors do not. In agriculture, unskilled labour benefits and its wage goes up by 4.6 percent. Land used in the agriculture sectors also sees an increase in its return. On the other hand, capital and skilled labour mainly used in the manufacturing sectors see a fall in their remuneration. As factors are allowed to be mobile, the capital and skilled labour remuneration also fall in the agricultural sectors by 3 percent and 5.4 percent, respectively. The effects of the policy on household income distribution are varied and dependent on their sources of income and composition of expenditures. The richer households, those that derive most of their income from skilled labour and capital income, are the worst off after the policy. On the other hand, the poorer households, those reliant on unskilled incomes, benefit in increased income. As the prices have fallen for most commodities, all groups benefit in terms of expenditure. However, the fall in prices is different in sectors as seen in Table 10 . The main beneficiaries are urban dwellers whose consumption basket contains mainly manufactured commodities, including manufactured food.
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The methodology used of including all households from a survey has an advantage in that it allows us to perform detailed poverty analysis. The introduction of all survey households introduces heterogeneity and dispenses with the assumption of the representative household. Poverty indicators are computed as shown in Table   12 using the Foster, Greer and Thorbecke (FGT) measures to decompose poverty into the poverty headcount (population below the poverty line) poverty gap and the severity of poverty. The measures are computed using the software DAD by Duclos, Araar and Fortin (2004) .
For the continuous case, the FGT index is defined as
where z is the poverty line and α is the degree of aversion to poverty.
The degree of aversion to poverty is given as α= 0, measuring the poverty headcount index. This index shows us the number of households below the poverty line divided by the total households in the group. From this index we get a good picture of the prevalence of poverty, but not an indication of the degree of poverty. To learn about the depth of poverty, we use α=1. In this case we are able to tell the mean shortfall of the poor's income below the poverty line. To calculate an index for the severity of poverty, which considers the inequality among households that are poor, we use α= 2 in the formula. This index assigns a weight to each household that is equal to its shortfall from the poverty line, (see also Ravallion, 1994) . Using the household size and the consumption results from the CGE model, these indices are then computed and reported in Table 12 . The results in Table 12 show that the halving of tariffs leads to a fall in poverty, seen though the reduction in head count, poverty gap, and the severity of poverty between the base and after simulation FGT values. The reason for the reduction in poverty is the gain that is made in income by unskilled labour-dependent households who are generally the poorer of the households. In addition, the fall in prices allows the poor to afford more commodities than before the simulation. When we compare the changes between rural and urban areas, the greater reduction in poverty occurs in the urban areas as opposed to rural areas. This is mainly because the fall in food prices is more for processed food than for grain. The urban dwellers rely exclusively on processed food while the rural poor also rely on grain as main food items. Further, most of the unskilled labour is in urban areas. Thus, the urban poor benefit more than the rural poor.
It is important to check the robustness of the FGT measures, as they are quite sensitive to the choice of the poverty line. In order to check if the results are maintained for a reasonable range of poverty lines, we plot the difference in the before-and-after simulation FGT measures for a wide range of poverty lines. Figure 2 shows that for the full range, for all the population, poverty is reduced after the simulation. These results are also confirmed for the case of α=1 and α=2. In Figure 3 we investigate whether the choice of the poverty line matters. The figure shows that although the choice of the poverty line makes a difference, the results already found are confirmed. The graph shows that although there is some slight increase in the number of those who are very poor, there is a definite reduction in the number of those that are poor to moderately poor, who are the majority of the two groups. The poverty gap variations reinforce these results as seen in Figure 4 .
There is only a slight increase in the poverty gap among the very poorest, but there is a fall in poverty among the rest of the poor groups. The simulation results show that the tariff cut favours export-oriented sectors, which are mainly agriculture and mining. These sectors use unskilled labour and are intensive in production, thus benefiting this factor in increased remuneration. The losers are non-export sectors, mainly manufacturing sectors. These sectors use skilled labour and capital, and rely intensively on production. As a result, these factors also see a reduction in their remuneration. The free mobility of factors allowed for means that capital in agriculture also falls. The return to land increases as export agriculture expands. General consumer prices fall and consumption expenditure also falls in the economy.
The increase in incomes of the unskilled people translates to an increase in incomes for the poor. The fall in prices also benefits all consumers. These factors lead to a fall in poverty in the whole economy. Urban dwellers benefit more as the price of processed foods falls as compared to grain prices in the rural areas. These are the main consumption items of the poor in urban and rural areas respectively.
The results inform policy in that the popular condemnation of trade liberalisation may not always be true. The differences in results between the rural and urban households can assist the government to prepare for policies to cushion those that are less favoured by the policy.
